material with high piezoelectric activity ( E -4 000, d31 -7 x 10-6 CGSE units, Kr -0,5) was obtained.
The investigation of the influence of additives on the properties of the solid solutions PbTiO3-PbZrO3 made it possible to create a number of new materials with high properties ( E -1 500, Kr -0,6, dsi -5 x 10-6 CGSE units, Q m -1 500).
The distinguishing feature of the developed materials is low sintering temperature of ceramics (1 000-1 100 OC), which makes it possible to increase the range of its applications.
The piezoelectric materials of three types have acquired especial significance in modern technology [I], [2] . These are piezoceramics with high piezoeffect, piezoceramics with high mechanical quality factor and piezoceramics having stable electrical parameters in wide range of temperature, pressure and electric field. The materials of the lead zirconatelead titanate (PZT) series are most perspective for these purpose. The electric properties of some PZT materials are known from literature [I] , [3] , but information on details of composition and technological procedures is often not available. In this report information is given concerning our recent research on creating new piezoelectric ceramic materials for various applications.
The investigation carried out were based on crystal chemistry conceptions about an increase of solid solution piezoelectric activity at the morphotropic phase boundary region [4] , [5] and about structure imperfections influence on the sintering of ceramics [6] . Respectively there were two directions of investigation : the first, a search of new materials in the PbTi03-Pb(Feo,,Nbo~5)03 system and the second, improvement of properties and lowering of the sintering temperature of the PZT series ceramics by means of some small additions.
The solid solutions with perovskite structure and the tropic phase boundary were found in the system PbTi03-Pb(Fe,12Nb,12)03 The investigation of additives influence on the electrical and physical properties of the PZT solid solution series ceramics led to creation of new materials with high Curie temperature (over 3000C), high electrical properties (E over 1 500, K, over 0.6 ; d,, over 4 x CGSE units) and lower sintering temperature. The additives of germanium dioxide [lo], [l 11 and more complex ones containing bismuth or boron were found to be moust effective. The electrical properties and compositions of some materials with high piezoeffect which are of the Pb(Fe, Nb, Ti)O, and Pb(Zr, Ti)O, series are shown in the table I.
To obtain the piezoelectric ceramics with high mechanical quality factor we investigated the effect of complex bismuth and manganase containing additives of composition B~ ( M~,~M~~, , ) E,x 10-l2 unlt CGSE
Composition of Samples
properties of the PZT solid solutions at the tetragonalrhombohedra1 morphotropic phase boundary. It was found that 2-4 mole percent of such additions were sufficient to lower the sintering temqerature from 1 220-1 280 OC down 1 000-1 100 OC. The mechanical quality factor increased from Sr to Zn in series of Me2+ = Sr, Co, Cd, Ni, Zn. The properties of new materials obtained as a result of this investigation are represented in the table 11. Some of these materials have high temperature stability of resonance frequency wich is interesting for the filter technique. Some other ones have quite low dielectric power factor in high alternating electric fields alongside with high mechanical quality factor. With that the higher is the mechanical quality factor, the less is the dependence of the dielectric power factor on the electric field magnitude. This dependence is the least with the materials modified with the Me2+(Bi,13Mn,l,)03 additives, where Me2+ is Zn or Cd.
